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1 Introduction 

Moto.GSI tools extends the communication capabilities of Yaskawa controllers by adding general 
socket communication instructions to the INFORM language, which makes it possible for the standard 
robot programmer to solve a wide range of communication tasks. 
 
So for example something like the following “instructions” (implemented as jobs) are available after 
installing Moto.GSI.SDK. 
 
TCPConnect (…,”192.168.11.230”,”5020”) //Connect to TCP server 

SendData (<handle>, <data>)  //sends data using above TCP socket 

.. 

 
These instructions are not included in the standard robot controller firmware. They are part of the Mo-
to.GSI.SDK. 
 

 

Figure 1 Decision making I 

Moto.GSI is based on MotoPlus therefore limitations and system requirements are the same. If there is 
a requirement to implement complex protocols or high performance applications using MotoPlus di-
rectly might be the better choice. 
 

 MotoPlus 
 

Moto.GSI 

Where is the protocol imple-
mentation done ? 
 

On a PC using MotoPlusSDK Programming pendant. 
Job engine (Inform language). 

Which tools do I need ? 
 

MotoPlusSDK Moto.GSI.SDK 

Who will do the protocol im-
plementation ? 

Developer familiar with C or 
C++ & MotoPlus development 
(VXWorks platform): 
=> Development section of 
Motoman subsidiary or high 
level System Integrators. 

Every robot programmer: Ser-
vice technicians, customer etc. 

When to select this solution ? Complex or time critical com-
munication tasks/protocols. 
Standard protocols. 

Simple protocols 
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2 Quickstart Guide 

2.1 Scope of delivery 

Moto.GSI.SDK includes 

► CDROM containing 

 Moto.GSI.Lib executable: MotoGSI.out 

 Moto.GSI.JobAPI: Collection of Inform jobs 

 Moto.GSI.AdminUI PP application (installer) 

 Manual 

 Sample apps 

2.2 Installation of Moto.GSI.SDK 

2.2.1 System requirements 

 DX100, FS100, DX200 or YRC1000 robot controller 

 Robot software (firmware) including MotoPlus runtime 

 DX100 

 -14 software required 

 Requires initialization after software update. 

 FS100, DX200,YRC1000 

 Included in standard software. 

 PP customization function enabled for using the admin UI 

 FTP function enabled for using the FTP file transfer functions 

 On YRC1000 standard FTP setting must be used 
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2.2.2 Additional settings in maintenance mode 

Start the controller in Maintenance mode  

 DX100, DX200, YRC1000 - holding Main Menu key during startup 

 FS100 - select the Maintenance Mode on the startup screen (Special settings) 
 

Then set the security mode to Management mode.  

► Variable limits 

Adjusting the variables will reinitialize the job storage area and variables. Please make 
a complete backup before changing the variable limits. All existing jobs will be deleted 
by this operation. 

 
Select SYSTEM, then SETUP, then OPTION FUNCTION and VARIABLE ALLOCATION : 
Adjust the variables numbers of the different types to the following values: 
Byte >200 (500 recommended) 
Integer >200 (500 recommended) 
Confirm the modification of the values by Enter. 
 

► MotoPlus runtime Autostart activation 

Select MotoPlus APL., then MotoPlus FUNC. Setting to show the setting window. Then set AP-
PLI. AUTOSTART AT POWER ON to ENABLE. 
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2.2.3 Installation of Moto.GSI.LIB application file 

Start the controller in Maintenance mode  

 DX100, DX200, YRC1000 - holding Main Menu key during startup 

 FS100 - select the Maintenance Mode on the startup screen (Special settings) 
Then set the security mode to Management mode.  
Locate MotoGSI.out file (Moto.GSI.LIB executable) in the Moto.GSI.LIB folder of the CDROM, copy it 
to a CompactFlash card or USB stick and attach it to the Programming Pendant. Then follow installa-
tion procedure given below: 

1. Select the main menu “MotoPlus APL.”. 
 

 
 

2. Specify the location of the MotoGSI.out file. Select an appropriate file location with the sub-
menus “DEVICE (to select CF/USB)” and “FOLDER (to select the folder which has the appli-
cation program)”. 

3. Select “LOAD (USER APPLICATION)”. Then, the MotoGSI.out file in the specified folder ap-
pears as shown below 
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4. Move the cursor and press [SELECT]. Then, the selection indicator appears on the left of the 
MotoGSI.out file. 
 

 
 

5. Press [ENTER], then the following confirmation box appears. To load the file select “YES”. If 
the MotoGSI.out file is already available onto the controller a the “Overwrite confirmation box” 
appears. Select YES to overwrite the existing file. 
 



 Quickstart Guide 11 

Yaskawa Europe GmbH MotoGSI Manual / V1.32 17.10.2017 

 
 

2.2.4 Installation of Moto.GSI.JobAPI 

Moto.GSI.JobAPI consists of a collection of “Inform” jobs. Therefore installation is similar to the instal-
lation of user jobs. Moto.GSI.JobAPI job collection is located in the MotoGSIJobAPI folder on CDROM. 
Please note that none of the GSI jobs has a relation to another GSI job. Therefore only the used jobs 
must be available on the controller. 

2.2.5 Installation of Moto.GSI.AdminUI 

Allows easier debugging of Moto.GSI network communication. Basically not required for running Mo-
to.GSI applications. To install the Moto.GSI.AdminUI copy the content of the MotoGSIAdminUI folder 
of the CDROM to a CompactFlash card or USB Stick and attach it to the Programming Pendant. Start 
the controller in Installation mode. 

► DX100, FS100, YRC1000 holding Select key + 8 key + Interlock key during startup 

► DX200 holding Select key + 7 key + Interlock key during startup 

When the installation window appears click application upgrade on the right side. Then select the Mo-
toGSIAdminUI and press execute. After installation restart the controller. 

2.3 Testing the installation 

Before writing Moto.GSI applications please test the installation by executing one or both of the follow-
ing jobs 

► GSI_MOTOGSI_HELLOWORLD and/or 

► GSI_MOTOGSI_VERSION 
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Executing the jobs should result in a message on the bottom of the PP display either representing the 
version number or a ”Hello world !” 
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3 System overview 

3.1 Components 

The whole Moto.GSI.SDK consists of three basic components: 

► MotoPlus runtime 

MotoPlus requires the MotoPlus runtime. MotoPlusSDK is not necessary. MotoPlus runtime re-
quires a special parameter set 

► Moto.GSI.Lib 

 Moto.GSI.Lib is a MotoPlus application 

 Moto.GSI.Lib has to be installed using MotoPlus installation tools. 

 Requires a special parameter set 

► Moto.GSI.JobAPI 

 Moto.GSI.JobAPI are jobs created for communication between Moto.GSI.Lib and inform job 
layer. They encapsulate this communication by a simple to use interface consisting of a job-
name and a set of parameters. 

 Moto.GSI.JobAPI jobs are installed/loaded like standard jobs 

► Moto.GSI.App 

Moto.GSI.Apps are applications created based on Moto.GSI.SDK.  

► Moto.GSI.AdminUI 

Allows easier debugging of Moto.GSI.Apps. Basically not required for running Moto.GSI applica-
tions 

 

3.2 System architecture 

Sending and receiving of data is handled differently. Sending is a synchronous process whereas re-
ceiving data is done asynchronously in the background. Therefore creating a communication socket 
automatically creates an input buffer. 
 
For creating a communication socket four different commands are existing 
 

► TCPConnect 

► TelnetConnect 

► UDPBind 

► RS232Open 

 
Once a socket is created there is couple of functions that operate on the socket for example to send 
data, to check the input buffer for existing data, to read data from buffer or to close the socket. 
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Figure 2 System architecture 

3.3 Return values & parameters 

Moto.GSI.Jobs offer a set of parameters and a return value. Analyzing the return value allows user 
defined error handling so client has the ability to decide whether an alarm should be triggered or not. 
 
There are two types of parameters 

► By value 

► By reference 

By reference parameters are similar to pointers. If a ByRef parameter is specified the function 
expects not a value but the Index of a global variable. 

 
ByRef parameters are used to implement return values. The first parameter of each Moto.GSI job 
represents the return value. 
 
Beside the return value there are two other special parameters 

► Channel 

► Handle 

3.4 Channels 

Channels are used to make the framework “thread-safe”. That means parallel tasks are allowed if 
different channels are used. If two or more GSI communication jobs are executed in concurrent tasks 
they have to be called with different channel parameters. By default a maximum number of 4 channels 
(0-3) is available. 
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3.5 Handle 

A communication handle represents a communication socket with an input buffer. By default 20 han-
dles are available. 

3.6 Global variables 

Communication between Moto.GSI.Lib and Moto.GSI.JobAPI is processed by global variables. 
 

By default global B and I type variables in the range between 100 - 200 are used for internal GSI 
communication. So this variables may not be used for other tasks otherwise unpredictable 
phenomenas will occur. 

 

3.6.1 Change the GSI internal communication variable range 

The internal used global variable range can be adjusted by writing new values to S92. If no value is 
set the default setting is used. 
Start Index:   100 
Used Channels:  4 
 
This setting aligns variables  B100-B103 (1 variable per channel) and I100 to I139 (10 variables per 
channel) for internal GSI communication 
 
By changing the value of SVar[92] to 200:4 the alignment can be changed to  
Start Index:   200 
Used Channels:  4 
 

 
 
This setting aligns variables  B200-B203 and I200 to I239 for internal GSI communication 
 
Additionally the headers of used GSI jobs have to be adjusted to the new range. 
The command alignment can be found directly after NOP line. Set the value to the used start index. 
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3.7 User data 

For the transport of user data global byte variables are used. Moto.GSI does not support string data. 
Basically a string is an array of characters. Moto.GSI uses ASCII representation of characters. That 
means each character can be represented by a byte value. So finally instead of using strings byte 
arrays are transmitted. Therefore some helper functions are existing (GSI_MakeString, 
GSI_MakeBArray) for converting string to byte arrays and vice versa. 
This concept allows to overcome the limitation of 16 byte strings currently used in a Motoman robot 
controller. Byte arrays basically are only limited by the number of available global B variables in the 
controller. Moto.GSI itself supports a maximum length of 128 bytes. 
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3.8 Moto GSI Admin UI 

The Moto GSI Admin UI is a debugging and information panel for MotoGSI related jobs. After connec-
tion it allows to view all currently opened handles and the related information (Handle type, input 
queue size, ...). Also data can be send and read by active handles, which makes it easy to test the 
communication with attached devices. 
Please note: The backlash is not displayed correctly onto the screen. To enter a carriage return use 
‘\r’. For a line feed enter ‘\n’. 
 

 

Figure 3 Moto GSI Admin UI 

 
The debug panel can also be used to manipulate the internal byte array. Some GSI functions read the 
input parameters from the byte array. Sometimes it’s quite circumstantial to create the input string on 
job basis. With the debug panel a string can be easily written to the byte array at a selected start in-
dex. It’s also possible to read out the byte array at a specific position. 
In the sample above the String Hello World followed by a \r\n is written to the array at position 10. The 
length of the string is also displayed (13 bytes). 
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3.8.1 FTP Client function 

MotoGSI Admin includes also a ftp client functionality to transfer jobs from a ftp server to the controller 
and vice versa. 
 

 

Figure 4 Moto GSI Admin UI - FTP client function 
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3.9 Inform String functions 

Even if strings are not used for transmission in Moto.GSI they can be used as helper functions. Cur-
rent Inform language supports the following string functions. 
 

Instruction Description 
ASC [Code][String] 
 
 
 
 
Example: 
SET S000 "A" 
ASC B000 S000 
 
B000 contains 65. 

Gets ASCII code of the first string char-
acter 

► [Code] 

 ASCII Code 

 B 

► [String] 

 Source string 

 S, const. 
 

CHR$ [String] [Code] 
 
 
 
 
Example: 
SET B000 65 
CHR$ S000 B000 
 
S000 contains “A”. 
 

Gets the character belonging to the 
specified ASCII code 

► [String] 

 ASCII character 

 S 

►  [Code] 

 ASCII code 

 B, const. 
 

LEN [Length][String] 
 
 
 
 
Example: 
SET S000 "Ben has 2 dogs" 
LEN B000 S000 
 
B000 contains 14. 
 

Returns the length of a string 

► [Length] 

 Length of a string 

 B, I, D 

► [String] 

 Source string 

 S 
 

CAT$ [String1][String2][String3] 
 
 
 
 
Example: 
SET S001 "Ben has 2” 
SET S002 “ dogs" 
CAT$ S000 S001 S002 
 
S000 contains “Ben has 2 dogs”. 
 

Concatenates 2 strings resulting in a 
new string 

► [String1] 

 Resulting string 

 S 

► [String2] 

 Source string1 

 S, const. 

► [String3] 

 Source string2 

 S, const. 
 

MID$ [String1][String2][Pointer][Length] 
 
 
 
 
Example: 

Copies a part of a given string 

► [String1] 

 Resulting string 

 S 
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SET S001 "Ben has 2 dogs" 
MID$ S000 S001 5 3 
 
S000 contains “has”. 
 

► [String2] 

 Source string 

 S, const. 

► [Pointer] 

 First character to copy (first 
character has index 1) 

 B, I, D, const. 

► [Length] 

 Number of chars to copy 

 B, I, D, const., not specified 
 

STRSTR [Pointer] [String1][String2] [StartPos] 
 
 
 
 
Example: 
SET S000 "Ben has 2 dogs" 
STRSTR B000 S000 "hat" 
 
B000 contains 5. 
 

Searches a substring in a string 

► [Pointer] 

 Position, 0 if the substring is 
not found 

 B 

► [String1] 

 Source string 

 S 

► [String2] 

 Search string 

 S, const. 

►  [StartPos] 

 Index where to start searching 
(1 based) 

 B, Omit 
 

VAL2STR [String] [Value] 
 
 
 
 
Example: 
SET R000 14.2 
VAL2STR S000 R000 
 
S000 contains “14.2”. 
 

Converts numerical value into a string. 

► [String] 

 String representation 

 S 

►  [Value] 

 Numerical value 

 B, I, D, R 
 

VAL [Value] [String] Radix=[Base] 
 
 
 
 
Example 1: 
SET S000 “11” 
VAL B000 S000 
 
R000 contains 11. 
 
Example 2: 
SET S000 “11” 
VAL B000 S000 Radix=2 
B000 contains 3. 

Converts a string into a numerical value. 

► [Value] 

 Numerical value 

 B, I, D, R 

► [String] 

 String to convert 

 S 

► [Base] 

 Number system, e.g. 2 for bi-
nary, 10 for decimal or 16 for 
hexadecimal 

 const., Omit 
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3.10 Function overview 

Function name Description Input Output 
Supported 
in version 

 
Moto.GSI.JobAPI.Socket 

 

CloseAllHandle 
 

Closes all open 
handles 

Channel(B) 
Retvalpointer(I) 

 1.24 

CloseHandle 
 

Closes a handle 
by closing socket 
and deleting input 

buffer 

Channel(B) 
Retvalpointer(I) 
Handle(B) 

 1.0 

SendData 
Sends data to the 
communication 

socket 

Channel(B) 
Retvalpointer(I) 
Handle(B) 
Datapointer(I) 
Datalength(I) 

 1.0 

ReadData 
Reads data from 
the input buffer 

Channel(B) 
Retvalpointer(I) 
Handle(B) 
Datapointer(I) 
Datalength(I) 

Read data is written to 
Datapointer 

1.0 

CheckPatternBin2 
CheckPatternBin 

CheckPattern 
 
 
 
 
 
 

CheckPatternBin2 
Blocking 

Checks if input 
buffer contains 

data according to 
the specified 
pattern and 

length 

Channel(B) 
Retvalpointer(I) 
Handle(B) 
Patternpointer(I) 
Patternlength(I) 
Elementno(B) 
Elementlength(B) 
ClearQ(B) 
 
ClearQ/Timout(I) 

Selected pattern ele-
ment 

1.0 (1.1) 
 
 
 
 
 
 
 
 
1.24 

 
ClearData 

Clears the input 
buffer 

Channel(B) 
Retvalpointer(I) 
Handle(B) 

  

Ping  

Channel(B) 
Retvalpointer(I) 
Idx IP(I) 

 1.30 (on 
FS100 ping 
is not avail-
ble) 

 
Moto.GSI.JobAPI.Helpers 

 

 
GSI_MakeBArray 

Converts a string 
into a byte array 

Retvalpointer(I) 
Datapointer(I) 
Datalength(I) 
String(S) 

 
Byte representation of 
string at Datapointer 

 

 
GSI_MakeString 

Converts a byte 
array into a string 

Retvalpointer(I) 
Datapointer(I) 
Datalength(I) 

String written to SVar at 
position Retvalpointer 

 

 
GSI_GetTime 

Returns the sys-
tem time 

Channel(B) 
Retvalpointer(I) 
Index(I) 

System time written to 
SVar at position Index 

1.22 

 
 

GSI_ByteToFloat 

Converts a byte 
array to a float 

value according 
to IEEE 754 

Channel(B) 
Retvalpointer(I) 
IndexRVar(I) 
IndexBstart(I) 
Reversebytes(I) 

 
Float value at In-

dexRVar 
1.24 

 Converts a float Channel(B) Byte representation at 1.24 
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GSI_FloatToByte 

value to it’s byte 
representation 
according to 

IEEE 754 

Retvalpointer(I) 
IndexRvar(I) 
IndexBstart(I) 
Reversebytes(I) 

IndexBstart 

GSI_GetPosVarCoord 
Reads out the 

used coord sys-
tem of a PVar  

Channel(B) 
Retvalpointer(I) 
IndexPVar(I) 

 1.26 

 
Moto.GSI.JobAPI.TCPClient 

 

TCPConnect 

Establishes a 
TCP connection 
and initializes an 

input buffer 

Channel(B) 
Retvalpointer(I) 
IPaddress(S) 
Port(S) 

Valid handle 1.0 

TelnetConnect 
Helper function to 
login onto a telnet 

server 

Channel(B) 
Retvalpointer(I) 
IPaddress(S) 
Port(S) 
Datapointer(I) 
Datalength(I) 

Valid handle 1.1 

 
Moto.GSI.JobAPI.ModBus 

 

ModBus Read 
Reads data from 
ModBus server 

Channel(B) 
Retvalpointer(I) 
Function(I) 
ModBusAddress(I) 
Count(I) 
RobotAddress(I) 
Type(I) 

Valid handle 1.28 

ModBus Write 
Writes data to 

ModBus server 

Channel(B) 
Retvalpointer(I) 
Function (I) 
ModBusAddress (I) 
RobotAddress (I) 
Count (I) 
Swap(I) 

Valid handle 1.28 

 
Moto.GSI.JobAPI.UDPPeer 

 

UDPBind 

Opens a UDP 
socket and binds 
to the specified 

port 

Channel(B) 
Retvalpointer(I) 
IPaddress(S) 
RemotePort(S) 
LocalPort(S) 

Valid Handle 1.0 

 
Moto.GSI.JobAPI.RS232 

 

GSI_RS232OPEN 

Opens a serial 
RS232 socket 
with specified 
parameters 

Channel(B) 
Retvalpointer(I) 
ComPort(B) 
Baudrate(B) 
DataBits(B) 
StopBits(B) 
Parity(B) 

Valid Handle 1.0 
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Moto.GSI.JobAPI.FTP 

 

FTPConnect  
(obsolete) 

Opens a connec-
tion to a ftp serv-

er 

Channel(B) 
Retvalpointer(I) 
IPaddress(S) 
Port(S) 
Datapointer(I) 
Datalength(I) 

 

1.1 

FTPDisconnect  
(obsolete) 

Closes the con-
nection to a ftp 

server 

Channel(B) 
Retvalpointer(I) 
 

 
1.1 

FTPPutJob (obsolete) 
Transfer a job file 
(Controller to FTP 

server) 

Channel(B) 
Retvalpointer(I) 
Datapointer(I) 
Datalength(I) 

 

1.1 

FTPGetJob (obsolete) 
 
 

Transfer a job file 
(FTP server to 

controller) 

Channel(B) 
Retvalpointer(I) 
Datapointer(I) 
Datalength(I) 

 

1.1 

FTPPutJob_2 
Transfer a job file 
(Controller to FTP 

server) 

Channel(B) 
Retvalpointer(I) 
Index SVar IP (I) 
Index SVar User(I) 
Index SVar Pwd(I) 
Index SVar Dir(I) 
Count Dir(I) 
Index Job Name(I) 

 

1.30 

FTPGetJob_2 
Transfer a job file 

(FTP server to 
controller) 

Channel(B) 
Retvalpointer(I) 
Index SVar IP (I) 
Index SVar User(I) 
Index SVar Pwd(I) 
Index SVar Dir(I) 
Count Dir(I) 
Index Job Name(I) 

 

1.30 

 

 
Moto.GSI.JobAPI.SMTP 

 

SMTPSend Send a mail 

Channel(B) 
Retvalpointer(I) 
IPaddress(S) 
Port(S) 
Datapointer(I) 
Datalength(I) 

 

1.1 

 
Moto.GSI.JobAPI.PositionOutput 

 

InitUDPPosOutput 
Initialize output of 

the current position 
per UDP 

Channel(B) 
Retvalpointer(I) 
Robot(I) 
Frame(I) 
Tool(I) 
IO(I) 
Delay(I) 
RecMode(I) 

 

1.22 
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StartUDPPosOutput Start “ 

Channel(B) 
Retvalpointer(I) 
IPaddress(S) 
Port(S) 

 

1.22 

StopUDPPosOutput Stop “ 
Channel(B) 
Retvalpointer(I) 

 1.22 
 

SetPosOutputHeader 

Adds an additional 
header line to the 
record file which 

can be customized 
by user 

Channel(B) 
Retvalpointer(I) 
PVarIndex(I) 

 

1.26 

 
Moto.GSI.JobAPI.SpeedOutput 

 

StartSpeedOutput 

 Channel(B) 
Retvalpointer(I) 
Control Group(I) 
Register(I) 
Cycle(I) 

 

1.23 

StopSpeedOutput 
 Channel(B) 

Retvalpointer(I) 
 

1.23 

Table 2  Function overview 
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4 Function reference 
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4.1 GSI_TCPCONNECT() 

GSI_TCPCONNECT( CHANNEL, 
RETVALPOINTER, 
IPADDRESS, 
PORT) 

 
Creates a socket by connecting to a TCP server identified by IP address and port number. If success-
ful a communication handle is returned, which can be used to send or receive data by this socket. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

IPAddress S IP address of external device which 
acts as TCP Server 

e.g. “192.168.0.10” 
 

Port S Port of external device which acts as 
TCP Server 

0 to 65535. Port Num-
ber must be entered as 
string 
e.g. “502” 

 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds a valid commu-
nication handle or Errornumber if sock-
et could not be established 

1-19: Success, valid 
handle 
254: Error 
251: Error, no free 
handle available 
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4.2 GSI_TELNETCONNECT() 

GSI_TELNETCONNECT( CHANNEL, 
RETVALPOINTER, 
IPADDRESS, 
PORT, 
DATAPTR, 
DATALEN) 

 
Creates a socket by connecting to a telnet server identified by IP address and port number. If success-
ful a communication handle is returned, which can be used to send or receive data by this socket. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication chan-
nel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

IPAddress S IP address of external device which acts as 
TCP Server 

 

Port S Port of external device which acts as TCP 
Server 

0 to 65535 

DataPtr I Index of the first data byte of the telnet 
login data. The parameters must be or-
dered as follows: 
Username’\r’Password’\r’LogPattern 
The LogPattern must be a unique pattern 
identifying the end of the telnet servers 
login response in order to detect a correct 
login 
 

Data must be sepa-
rated by \r (hex: 0D) 

DataLen I Length of the login data  
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds a valid commu-
nication handle or Errornumber if sock-
et could not be established 

1-19: Success, valid 
handle 
254: Error 
251: Error, no free 
handle available 
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4.3 GSI_UDPBIND() 

GSI_UDPBIND( CHANNEL, 
RETVALPOINTER, 
IPADDRESS, 
REMOTEPORT, 
LOCALPORT) 

 
Creates a UDP socket by binding to a local port. Specified IP address and Remote Port is stored in-
ternally and is used as destination for sending. If successful a communication handle is returned, 
which can be used to send or receive data by this socket. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

IPAddress S IP address of external device acting as 
UDP Peer 

 

RemotePort S Port of external device acting  0 to 65535 
 

Port S Local Port where data is sent from and 
where data from external device ar-
rives. 

0 to 65535 
If port is “0” binding 
port will be selected 
automatically by the 
Operating System. 
This is only suitable if 
DX/FS 100 is the 
communication master 
or in other words 
DX/FS 100 is sending 
data to host before 
receiving data. 

 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds a valid commu-
nication handle or Errornumber if sock-
et could not be established 

1-19: Success, valid 
handle 
254: Error 
251: Error, no free 
handle available 
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4.4 GSI_RS232OPEN() 

GSI_RS232OPEN( CHANNEL, 
RETVALPOINTER, 
COMPORT, 
BAUDRATE, 
DATABITS 
STOPBIT 
PARITY) 

 
Creates a serial RS232 socket binding to specified port. If successful a communication handle is re-
turned, which can be used to send or receive data by this socket. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

ComPort B Com port number 1: Port 1 (external) 
    
Baudrate B Baud Rate 1:150 baud 

2:300 baud 
3:600 baud 
4:1200 baud 
5:2400 baud 
6:4800 baud 
7:9600 baud 
8:19200 baud 

DataBits B Number of Data Bits 7: 7 data bits 
8: 8 data bits 

StopBits B Number of Stop Bits 0: 1 stop bit 
1: 1.5 stop bits 
2: 2 stop bits 

Parity B Parity Bits 0: no parity 
1: odd 
2: even 

 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds a valid commu-
nication handle or Errornumber if sock-
et could not be established 

1-19: Success, valid 
handle 
254: Error 
251: Error, no free 
handle available 
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4.5 GSI_SENDDATA() 

GSI_SENDDATA( CHANNEL, 
RETVALPOINTER, 
HANDLE, 
DATAPOINTER, 
DATALENGTH) 

 
Sends specified data to the socket given by a valid communication handle. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Handle B Communication handle 
 

 

DataPointer I Index of first data byte 
 

 

DataLength I Number of data bytes to send Max. 128 bytes 
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the number of 
sent bytes or error number if function 
failed. 

1-128: Success, no of 
sent characters 
254: Error 
252: Error, invalid han-
dle 
 

 
Example 
 
….. 
CALL JOB:GSI_MAKEBARRAY 200 201 0 "HELLO WORLD!" 
 

 
CALL JOB:GSI_SENDDATA 0 300 LB000 201 B200 
… 

length   1 2 3 4 5 6 7 8 9 10 11 12 

var B200 B201 B202 B203 B204 B205 B206 B207 B208 B209 B210 B211 B212 

val 12 72 69 76 76 79 32 87 79 82 76 68 33 

char   H E L L O    W O R L D ! 
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4.6 GSI_CHECKPATTERNBIN2 

See also function GSI_CHECKPATTERBIN2BLOCKING 
 
GSI_CHECKPATTERNBIN2( CHANNEL 

RETVALPOINTER 
HANDLE 
PATTERNPOINTER 
PATTERNLENGTH 
ELEMENTNO 
ELEMENTLENGTH 
CLEARQ) 

 
Checks input queue if content is according to a specified pattern. If pattern is found it returns the in-
stance data of the selected pattern element. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Handle B Communication handle  
 

PatternPointer I Index of B-Var that holds first pattern 
byte 

 

PatternLength I Number of pattern bytes 
 

 

ElementNo B The number of the pattern element to 
return 

0: returns whole pat-
tern instance 
>0: returns instance of 
selected pattern ele-
ment 

ElementLength B Required length of instance data of 
selected pattern element (specified by 
element number) 

0:length is disregarded 
>0:pattern element 
must have specified 
length 

ClearQ B Clears communication receiving queue 0:do not clear queue 
1:clear queue 
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Return values 
 
 

Type Description Remarks 

RetValPointer B If pattern was found the number of 
bytes of the corresponding pattern el-
ement instance is stored in 
B[RetValPointer] otherwise error code. 

1-128: Success, no of 
read characters 
254: Error 
253: Pattern not found 
252: Error, invalid han-
dle 
 

RetValPointer + 1 B If pattern was found the first byte of the 
corresponding pattern element instance 
is stored in B[RetValPointer+1] 

 

 

 

Figure 5 GSI_CHECKPATTERNBIN2 sample code - Loop until pattern is found 

 
Example 1 (Returns pattern element 1): 
 

 B300 B301 B302 B303 B304 B305 B306 B307 B308 

Pattern o k : * , * ! 

Queue o k : 2 3 , 4 5 ! 

 
CALL JOB:GSI_CHECKPATTERNBIN2 0 200 LB000 300 7 1 0 0 
 

Length   1 2        

Var B200 B201 B202        

Val 2 50 51        

Char  2 3        
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Example 2 (Returns pattern element 2): 
 

 B300 B301 B302 B303 B304 B305 B306 B307 B308 

Pattern o k : * , * ! 

Queue o k : 2 3 , 4 5 ! 

 
 
CALL JOB:GSI_CHECKPATTERNBIN2 0 200 LB000 300 7 2 0 0 
 

Length   1 2        

Var B200 B201 B202        

Val 2 52 53        

Char   4 5        

 
 
Example 3 (Returns whole pattern): 
 

 B300 B301 B302 B303 B304 B305 B306 B307 B308 

Pattern o k : * , * ! 

Queue o k : 2 3 , 4 5 ! 

 
CALL JOB:GSI_CHECKPATTERNBIN2 0 200 LB000 300 7 0 0 0 
 

Length   1 2 3 4 5 6 7 8 9 

Var B200 B201 B202 B203 B204 B205 B206 B207 B208 B209 

Val 9 111 107 58 50 51 44 52 53 33 

Char  o k : 2 3 , 4 5 ! 

 
 
Example 4: 
 

 B300 B301 B302 B303 B304 B305 B306 B307 B308 

Pattern o k : * , * ! 

Queue o k : 2 3 , 4 5 ! 

 
CALL JOB:GSI_CHECKPATTERNBIN2 0 200 LB000 300 7 0 6 0 
 

Length   1 2 3 4 5 6 7 8 9 

Var B200          

Val 253          

Char           

 
Pattern is not found due to incompatible length (9 instead of 6) 
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4.7 GSI_CHECKPATTERNBIN2BLOCKING 

 
GSI_CHECKPATTERNBIN2( CHANNEL 

RETVALPOINTER 
HANDLE 
PATTERNPOINTER 
PATTERNLENGTH 
ELEMENTNO 
ELEMENTLENGTH 
CLEARQ/TIMEOUT) 

 
Checks input queue if content is according to a specified pattern. If pattern is found it returns the in-
stance data of the selected pattern element. Please note the functionality is the same as for 
GSI_CHECKPATTERNBIN2 except that this function returns only when the pattern is found or 
the timeout value is reached.  
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Handle B Communication handle  
 

PatternPointer I Index of B-Var that holds first pattern 
byte 

 

PatternLength I Number of pattern bytes 
 

 

ElementNo B The number of the pattern element to 
return 

0: returns whole pat-
tern instance 
>0: returns instance of 
selected pattern ele-
ment 

ElementLength B Required length of instance data of 
selected pattern element (specified by 
element number) 

0:length is disregarded 
>0:pattern element 
must have specified 
length 

ClearQ/Timeout I Clears communication receiving queue 
and timeout. E.g. a value of -10 indi-
cates a timeout of 10 seconds and that 
the input queue is not deleted after the 
pattern is found 

0:Wait forever, don’t 
clear queue 
>=1 Time to wait in 
seconds and clear 
queue 
<=-1 Time to wait in 
seconds and don’t 
clear queue 
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Figure 6 GSI_CHECKPATTERNBIN2BLOCKING sample code – The function blocks until the 
pattern is found 

 
In the sample above we are waiting on any sequence which matches „*;*;*;“. A valid sequence would 
be „1;2;3;“ The first call of function CHECKPATTERNBIN2_BLOCKING blocks until a valid pattern is 
found. After the pattern is found the first element of the found pattern („1“) is processed and converted 
to a string. Please note that the input queue is not deleted on the first function call. If the first blocking 
call returns we know that the pattern is found so all following check pattern function calls wouldn’t 
block so we can easily access the remaining pattern elements („2“,“3“). On the last CHECKPAT-
TERNBIN2_BLOCKING call the input queue is deleted. 

Return values 
 
 

Type Description Remarks 

RetValPointer B If pattern was found the number of 
bytes of the corresponding pattern el-
ement instance is stored in 
B[RetValPointer] otherwise error code. 

1-128: Success, no of 
read characters 
254: Error 
253: Pattern not 
found/Timeout 
252: Error, invalid han-
dle 
 

RetValPointer + 1 B If pattern was found the first byte of the 
corresponding pattern element instance 
is stored in B[RetValPointer+1] 
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4.8 GSI_CHECKPATTERNBIN/GSI_CHECKPATTERN() 

In new projects use GSI_CHECKPATTERBIN2BLOCKING() instead ! 
 
GSI_CHECKPATTERN/BIN( CHANNEL 

RETVALPOINTER 
HANDLE 
PATTERNPOINTER 
PATTERNLENGTH 
ELEMENTNO 
ELEMENTLENGTH 
CLEARQ) 

 
Checks input queue if content is according to a specified pattern. If pattern is found it returns the in-
stance data of the selected pattern element. GSI_CHECKPATTERNBIN() and 
GSI_CHECKPATTERN() basically offer the same functionality. However GSI_CHECKPATTERN() is 
limited to ASCII based protocols, because it cannot handle byte values equal to 0. In case of doubt 
GSI_CHECKPATTERNBIN() should be used. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Handle B Communication handle  
 

PatternPointer I Index of B-Var containing first pattern 
byte 

 

PatternLength B Number of pattern bytes 
 

 

ElementNo B The number of the pattern element to 
return 

0: returns whole pat-
tern instance 
>0: returns instance of 
selected pattern ele-
ment 

ElementLength B Required length of instance data of 
selected pattern element (specified by 
element number) 

0:length is disregarded 
>0:pattern element 
must have specified 
length 

ClearQ B Clears communication receiving queue 0:do not clear queue 
1:clear queue 

 
 
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B Result is stored in B[RetValPointer] 1-128: Success, no of 
read characters 
254: Error 
253: Pattern not 
found/Timeout 
252: Error, invalid han-



 Function reference 37 

Yaskawa Europe GmbH MotoGSI Manual / V1.32 17.10.2017 

dle 
 

PatternPointer B If pattern was found the first byte of the 
corresponding pattern element instance 
is stored in B[PatternPointer]. 
Attention: If pattern is found pattern 
data is overwritten by result data. 
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4.9 GSI_CLOSEHANDLE() 

GSI_CLOSEHANDLE( CHANNEL, 
RETVALPOINTER, 
HANDLE) 

 
Closes specified communication handle and cleans up resources. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Handle B Communication handle  
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B Result is stored in B[RetValPointer] 255: Success 
252: Error, invalid han-
dle 
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4.10 GSI_CLOSEALLHANDLE() 

GSI_CLOSEALLHANDLE( CHANNEL, 
RETVALPOINTER) 
 

 
Closes all open communication handles and cleans up resources. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B Result is stored in B[RetValPointer] 255: Success 
252: Error 
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4.11 GSI_READDATA() 

GSI_READDATA( CHANNEL, 
RETVALPOINTER, 
HANDLE, 
DATAPOINTER, 
DATALENGTH) 

 
Reads specified number of characters from the input queue and deletes them. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Handle B Communication handle  
 

DataPointer I Index of first data byte  
 

DataLength I Number of data bytes to read Max. 128 bytes 
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B Result is stored in B[RetValPointer] 1-128: Success, num-
ber of read characters 
253: No characters in 
queue 
254: Error 
252: Error, invalid han-
dle 
 

DataPointer B B[DataPointer] holds first byte of read 
data. 
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4.12 GSI_CLEARDATA() 

GSI_CLEARDATA(  CHANNEL, 
RETVALPOINTER, 
HANDLE) 

 
Clears input queue of the specified handle. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Handle B Communication handle  
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B Result is stored in B[RetValPointer] 255: Success 
254: Error, invalid han-
dle 
252: Error, invalid han-
dle 
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4.13 GSI_MODBUS_READ() 

GSI_MODBUS_READ( CHANNEL, 
RETVALPOINTER, 
HANDLE, 
FUNCTION, 
MODBUSADDR, 
COUNT, 
ROBOTADDR, 
TYPE) 

 
Reads specified value from a Modbus server. Requires a valid communication handle by using 
GSI_TCPCONNECT 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communica-
tion channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to 
write result 

 

Handle B Communication handle  
 

Function I Modbus function code Supported function codes: 
READCOIL 1 
READDISCRETEINPUTS 2 
READHOLDINGREG 3 
READINPUTREG 4 
 
 

ModBusAddr I Server side start address to be 
read 

 

 
Count 

 
I 

 
Number of values to be read 

 

 
RobotAddr 

 
I 

 
Controller side start address to 
write result 

 
Type 0-4 are written to DVari-
ables[RobotAddr],… 
Type 5 to  
RVariables[RobotAddr],… 

    
Type I Convert readout data to type 0=BYTE 

1=SBYTE 
2=USHORT 
3=SHORT 
4=INT 
5=FLOAT 
 
Negative values indicate a 
byte swap e.g. -2 will swap 
bytes and interpret data as 
USHORT 

 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B Result is stored in B[RetValPointer] 255: Success 
< 255: Error 



 Function reference 43 

Yaskawa Europe GmbH MotoGSI Manual / V1.32 17.10.2017 

4.14 GSI_MODBUS_WRITE() 

GSI_MODBUS_WRITE( CHANNEL, 
RETVALPOINTER, 
HANDLE, 
FUNCTION, 
MODBUSADDR, 
ROBOTADDR, 
COUNT, 
SWAP) 

 
Reads specified value from a Modbus server. Requires a valid communication handle by using 
GSI_TCPCONNECT 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communica-
tion channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to 
write result 

 

Handle B Communication handle  
 

Function I Modbus function code Supported function codes: 
WRITESINGLECOIL 5 
WRITESINGLEREGISTER 6 
WRITEMULTIPLECOILS15 
WRITEMULTIPLEREGISTER 
16  
 

ModBusAddr I Server side start address for writ-
ing data 

 

 
RobotAddr 

 
I 

 
Controller side start address to 
read data 

 
WRITESINGLECOIL 
WRITEMULTIPLECOILS: 
Data is read directly from IO’s 
Use a valid IO address e.g. 
For universal output 1 enter 
10010 
  
 
WRITESINGLEREGISTER 
WRITEMULTIPLEREGISTER: 
Data is read directly from 
DVariables[RobotAddr] 
 

    
Count I Number of data to be written e.g. DVariables[RobotAddr], 

DVariables[RobotAddr+1], … 
Swap I Swap data bytes Only for 

WRITESINGLEREGISTER 
WRITEMULTIPLEREGISTER 
0=Don’t swap 
1=Swap 
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Return values 
 
 

Type Description Remarks 

RetValPointer B Result is stored in B[RetValPointer] 255: Success 
< 255: Error 
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4.15 GSI_MAKEBARRAY() 

GSI_MAKEBARRAY( RETVALPOINTER, 
DATAPOINTER, 
DATALENGTH, 
STRING) 

 
String to byte array conversion. ASCII value is used for coding. 
 
 
Parameters 
 
 

Type Description Remarks 

RetValPointer I Index of B variable that is used to write 
result 

 

DataPointer I Index of a B-Var to store first data byte  
DataLength I Reserved, currently not used  

 
String S String that is converted to a byte array  
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] contains length of 
specified string. 
 

 
 

DataPointer B B[DataPointer] contains ASCII value of 
first character of specified string. 

 

 
 
Example 
 
….. 
CALL JOB:GSI_MAKEBARRAY 200 201 0 "HELLO WORLD!" 
 

 
CALL JOB:GSI_SENDDATA 0 300 LB000 201 B200 
… 

Length   1 2 3 4 5 6 7 8 9 10 11 12 

Var B200 B201 B202 B203 B204 B205 B206 B207 B208 B209 B210 B211 B212 

Val 12 72 69 76 76 79 32 87 79 82 76 68 33 

Char   H E L L O    W O R L D ! 
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4.16 GSI_MAKESTRING() 

GSI_MAKESTRING( RETVALPOINTER, 
DATAPOINTER, 
DATALENGTH) 

 
Byte array to string conversion. ASCII value is used for coding. 
 
 
Parameters 
 
 

Type Description Remarks 

RetValPointer I Index of S variable that is used to write 
result 

 

DataPointer I Index of first data byte 
 

 

DataLength I Length of array Maximum length of a S 
variable is limited to 16 
characters. 

 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B S[RetValPointer] holds string represen-
tation of specified byte array. 
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4.17 GSI_FTPCONNECT() 

GSI_FTPCONNECT( CHANNEL, 
RETVALPOINTER, 
IPADDRESS, 
PORT, 
DATAPTR, 
DATALEN) 

 
Creates a connection to the FTP server identified by IP address and port number. There’s only one 
connection at a time possible so no handle is returned. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

IPAddress S IP address of the FTP server e.g. “192.168.0.10” 
 

Port S Port of the FTP server 0 to 65535 
 

DataPtr I Index of the first data byte of the FTP 
login parameters. The parameters must 
be ordered as follows: 
Username’\r’Password 

Parameters must be 
separated by ‘\r' (hex: 
0D) 

DataLen I Length of the login data  
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 1: Success 
2: Already connected 
254: Connect failed 
253: Login failed 
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4.18 GSI_FTPDISCONNECT() 

GSI_FTPDISCONNECT( CHANNEL, 
RETVALPOINTER) 

 
Closes the current FTP connection. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 1: Success 
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4.19 GSI_FTPPUTJOB() 

GSI_FTPPUTJOB( CHANNEL, 
RETVALPOINTER, 
DATAPTR, 
DATALEN) 

 
Transfers the selected job file (.JBI) from the controller to the connected FTP server. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

DataPtr I Index of the first data byte of the job 
name.  

 

DataLen I Length of the job name  
 
 
 
Return values    
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 1: Success 
254: Not connected 
253: Internal error 
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4.20 GSI_FTPGETJOB() 

GSI_FTPGETJOB( CHANNEL,  
RETVALPOINTER, 
DATAPTR, 
DATALEN) 

 
Transfers the selected job file (.JBI) from the connected FTP server to the controller. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

DataPtr I Index of the first data byte of the job 
name.  

 

DataLen I Length of the job name  
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 1: Success 
254: Not connected 
253: Inernal error 
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4.21 GSI_FTPPUTJOB_2 – Single function call 

GSI_FTPPUTJOB_2 ( CHANNEL 
RETVALPOINTER 
IDX_S_IP 
IDX_S_USER 
IDX_S_PASSWORD 
IDX_S_DIR 
CNT_DIR 
IDX_S_JOB) 

 
Transfers the selected job file (.JBI) from the controller to the connected FTP server. 
 
 
Parameters 
 
 

Type Description Remarks 

CHANNEL  B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RETVALPOINTER 
 

I Index of B variable that is used to write 
result 

 

IDX_S_IP 
 

I Index to S variable holding the ip ad-
dress of the ftp server  

 

IDX_S_USER 
 

I Index to S variable holding the 
username for ftp login 

 

IDX_S_PASSWORD 
 

I Index to S variable holding the pass-
word for ftp login 

 

IDX_S_DIR 
 

I Index to S variable holding the used ftp 
directory 

 

CNT_DIR 
 

I Ftp directory can be spread over more 
than one S Variable 

 

IDX_S_JOB I Index to S variable holding the name of 
the job 

 

 
 
Return values    
    
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return 
value 

255: Success 
254: Connection failed 
to remote server failed 
253: Internal connec-
tion failed (Controller 
needs activated FTP 
server function) 
252: Transfer Error 
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4.22 GSI_FTPGETJOB_2 – Single function call 

 
GSI_FTPGETJOB_2 ( CHANNEL 

RETVALPOINTER 
IDX_S_IP 
IDX_S_USER 
IDX_S_PASSWORD 
IDX_S_DIR 
CNT_DIR 
IDX_S_JOB) 

 
Transfers the selected job file (.JBI) from the controller to the connected FTP server. 
 
 
Parameters 
 
 

Type Description Remarks 

CHANNEL B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RETVALPOINTER 
 

I Index of B variable that is used to write 
result 

 

IDX_S_IP 
 

I Index to S variable holding the ip ad-
dress of the ftp server  

 

IDX_S_USER 
 

I Index to S variable holding the 
username for ftp login 

 

IDX_S_PASSWORD 
 

I Index to S variable holding the pass-
word for ftp login 

 

IDX_S_DIR 
 

I Index to S variable holding the used ftp 
directory 

 

CNT_DIR 
 

I Ftp directory can be spread over more 
than one S Variable 

 

IDX_S_JOB I Index to S variable holding the name of 
the job 

 

 
 
 
Return values    
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 255: Success 
254: Connection failed 
to remote server failed 
253: Internal connec-
tion failed (Controller 
needs activated FTP 
server function) 
252: Transfer Error 

4.23 GSI_GETTIME () 

GSI_GETTIME ( CHANNEL, 
RETVALPOINTER, 
INDEX) 

 
Gets the system time. Format hh:mm:ss:fff 
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Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Index I Index of S variable that is used to write 
the timestamp 

 

 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer 
 

B 
 

B[RetValPointer] holds the return value 
 

1: Success 
254: Error 
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4.24 GSI_PING() – Not available on FS100 

GSI_PING( CHANNEL, 
RETVALPOINTER, 
IPADDRESS, 

 
Sends a ping request 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 
 
 

IPAddress S IP address to ping  
 

 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 255: Success 
other: Error 
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4.25 GSI_INITUDPPOSOUTPUT () 

GSI_INITUDPPOSOUTPUT ( CHANNEL, 
RETVALPOINTER, 
ROBOT, 
FRAME, 
TOOL, 
IO, 
Delay, 
RecMode) 

 
Initialize the output of the current TCP (Tool control point) in cartesian coordinates per UDP. This func-
tion allows also to log the state of the entered IO together with the position data. The CDROM con-
tains a UDP Server sample written in C++. 
 
 
If RecMode = 1 (Feedback Position) additionally the following parameters have to be set on controller 
side. This function uses Registers 500 to 513. Please make sure not to use this registers. 
 
S1CxG217: 1 
S1CxG218: 1 
S1CxG219: 500 
S1CxG220: 502 
S1CxG221: 504 
S1CxG222: 506 
S1CxG223: 508 
S1CxG224: 510 
S1CxG225: 512 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Robot I Control group 0-7 (R1,…,R8) 
Only for RecMode=0 
 

Frame I Specified coordinate frame 
(Only if ). If RecMode=1 base coordi-
nate is used 

0: Base coordinate 
1: Robot coordinate 
2, 3, …:User coordinate 
number 
Only for RecMode=0 
 

Tool I Tool number 0-23 
Only for RecMode=0 
 

IO 
 
Delay 
 
 

I 
 
I 

IO that will be logged together with the 
position  
Delay of the IO in cycles to position 
data 
 

0: OFF else ON 
e.g. 10010 
Only for RecMode=1 
 

RecMode I Position Record Mode 0=Command Position 
1=Feedback Position(Only 
DX100/DX200) 
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Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 1: Success 
254: Error 
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4.26 GSI_SETPOSOUTPUTHEADER() 

GSI_ SETPOSOUTPUTHEADER ( CHANNEL, 
RETVALPOINTER, 
INDEX PVAR) 

 
Insert the values (x,y,z,Rx,Ry,Rz) of the PVar to the first line of the record file. So the first line can be 
customized by user needs. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Index PVar I Index of P variable which holds the 
parameters used for first line of record 
file 

 

 
Return values    
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 
 

1: Success 
253: Error 
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4.27 GSI_STARTUDPPOSOUTPUT () 

GSI_STARTUDPPOSOUTPUT ( CHANNEL, 
RETVALPOINTER, 
IPADDRESS, 
PORT) 

 
Periodically sends the TCP in cartesian coordinates to a UDP server located at the given address and 
port. This function cannot be used together with the GSI_STARTSPEEDOUTPUT function. 
 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

IPAddress S IP address of UDP Server e.g. “192.168.0.10” 
 

Port S Port of the UDP Server 0 to 65535 
 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer 
 

B 
 

B[RetValPointer] holds the return value 
 

1: Success 
254: Error 
 

 
 
UDP Packet Output Format: 
 
Packet size: 32 Bytes 
 
 
 

Type Description Remarks 

Counter 
 

UCHAR Counter is incremented on each 
packet to detect lost packets on 
server side 

0..255 
 

IO 
 

UCHAR 
 

State of the selected IO 
 

0: OFF 
1: ON 

Config SHORT Relative position information 
Only for RecMode=0 
 

D00 -> 0:Front  1:Back 
D01 -> 0:Upper arm  1:Lower arm 
D02 -> 0:Flip  1:No flip 
D03 -> 0:R<180  1:R>=180 
D04 -> 0:T<180  1:T>=180 
D05 -> 0:S<180  1:S>=180 
D06 -> 0:L<0  1: L>=0 
D07 - D15 reserved 

Position LONG X-axis coordinate (unit: micron)  

Position LONG Y-axis coordinate (unit: micron)  
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Position LONG Z-axis coordinate (unit: micron)  

Position LONG Wrist angle Rx (unit: 0.0001 deg)  

Position LONG Wrist angle Ry (unit: 0.0001 deg)  

Position LONG Wrist angle Rz (unit: 0.0001 deg)  

Position LONG Elbow angle E (unit: 0.0001 deg)  
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4.28 GSI_STOPUDPPOSOUTPUT () 

GSI_ STOPUDPPOSOUTPUT ( CHANNEL, 
RETVALPOINTER) 

 
Stops the output of the robots TCP per UDP 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

 
 
Return values    
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 
 

1: Success 
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4.29 GSI_GETTIME () 

GSI_GETTIME ( CHANNEL, 
RETVALPOINTER, 
INDEX) 

 
Gets the system time. Format hh:mm:ss:fff 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Index I Index of S variable that is used to write 
the timestamp 

 

 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer 
 

B 
 

B[RetValPointer] holds the return value 
 

1: Success 
254: Error 
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4.30 GSI_STARTSPEEDOUTPUT() 

GSI_STARTSPEEDOUTPUT( CHANNEL, 
RETVALPOINTER, 
CONTROL GROUP, 
REGISTER, 
CYCLE) 

 
Writes the current speed of the control group in pulses per second into the selected registers. This 
function cannot be used together with the GSI_STARTPOSITIONOUTPUT function. 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to 
write result 

 

Control Group I Selected control group  Robot: 
0-7 = R1 - R8  
Base: 
8-15 = B1 - B8 
Station: 
16-39 = S1 - S24 

 
Register 

 
I 

 
Output start register to write the servo 
speed in pulses per second. The fol-
lowing 15 registers are also used 

 
Register: 0-544 
Please see below 
“Output Register Layout” 

Cycle I Write cycle of the registers based on 
the controllers clock (DX 4ms, FS 
2ms) 

1: each cycle 
2: every second cycle 
3,…. 

 
 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 1: Success 
253: Parameter error 
254: Task error 

 
 
 
 
Output Register Layout 
 
Since the return value for the speed function is a DWORD (4 Bytes) two registers are needed for each 
axis. One representing the lower WORD (2 Bytes) the other the higher WORD. 
 
 
Reg[Start]      = 1

st
 axis  (S)  low word 

Reg[Start+1]  = 1
st
 axis  (S)  high word 

Reg[Start+2]  = 2
nd

 axis  (L)  low word 
Reg[Start+3]  = 2

nd
 axis  (L)  high word 

Reg[Start+4]  = 3
rd

 axis  (U)  low word 
Reg[Start+5]  = 3

rd
 axis  (U)  high word 

Reg[Start+6]  = 4
th
 axis  (R)  low word 
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Reg[Start+7]  = 4
th
 axis  (R)  high word 

Reg[Start+8]  = 5
th
 axis  (B)  low word 

Reg[Start+9]  = 5
th
 axis  (B)  high word 

Reg[Start+10]  = 6
th
 axis  (T) low word 

Reg[Start+11]  = 6
th
 axis  (T)  high word 

Reg[Start+12]  = 7
th
 axis  (E)  low word 

Reg[Start+13]  = 7
th
 axis  (E)  high word 

Reg[Start+14]  = 8
th
 axis     low word 

Reg[Start+15]  = 8
th
 axis   high word 
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4.31 GSI_STOPSPEEDOUTPUT () 

GSI_ STOPSPEEDOUTPUT ( CHANNEL, 
RETVALPOINTER) 

 
Stops the output of the speed 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

 
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 
 

1: Success 
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4.32 GSI_BYTETOFLOAT () 

GSI_ BYTETOFLOAT  ( CHANNEL, 
RETVALPOINTER 
INDEXRVAR 
INDEXBSTART 
REVERSEBYTES) 

 
Converts a byte array to a float value according to IEEE 754 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

RVar I Index of RVar which holds the result  
BVarStart I Start BVar array which is used for con-

version  
(BVar, BVar+1, 
BVar+2, BVar+3) 

Reverse I Reverses the byte order 0: Do not reverse 
1: Reverse 

  
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 
 

1: Success 
254: Error 
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4.33 GSI_FLOATTOBYTE () 

GSI_ FLOATTOBYTE  ( CHANNEL, 
RETVALPOINTER 
INDEXRVAR 
INDEXBSTART 
REVERSEBYTES) 

 
Converts a float value to it’s byte representation according to IEEE 754 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

RVar I Index of RVar which is used for conver-
sion 

 

BVarStart I Conversion result in bytes  (BVar, BVar+1, 
BVar+2, BVar+3) 

Reverse I Reverses the byte order 0: Do not reverse 
1: Reverse 

  
 
Return values 
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 
 

1: Success 
254: Error 
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4.34 GSI_GETPOSVARCOORD () 

GSI_ GETPOSVARCOORD  ( CHANNEL, 
RETVALPOINTER, 
INDEX PVAR) 

 
Returns the used coord system of the selected PVar 
 
 
Parameters 
 
 

Type Description Remarks 

Channel B Moto.GSI/MotoPlus communication 
channel 

Default range: 
0-3 

RetValPointer I Index of B variable that is used to write 
result 

 

Index PVar I Index of P variable  
 
Return values    
 
 

Type Description Remarks 

RetValPointer B B[RetValPointer] holds the return value 
 

1 = PULSE 
2 = BASE 
3 = ROBOT 
4 = TOOL 
5 = USER ( 
In this case 
B[RetValPointer+1] 
holds the number of 
the used user frame) 
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5 Examples 

5.1 TCP 

5.1.1 Telnet connection to Cognex Insight camera 

The following example shows how to control a Cognex Insight camera by native mode commands. 
Communication between robot and and vision system is often necessary in pick & place applications 
where the vision system has to send position data of a detected part to the robot. Protocol is an ASCII 
protocol. 
 
To show the communication flow first a telnet session is executed from pc side. 
 
For the following test a Cognex Insight Explorer and a standard telnet client of Windows 7 operating 
system is used. Cognex Insight Explorer provides an emulation functionality so a physical hardware is 
not required for testing. In this example we will access one cell of the Insight spreadsheet. 
 

 

Figure 7 Telnet session demonstrating native mode control of Cognex Insight cameras 

The following steps are executed: 

► Establish a telnet connection 

telnet 192.168.255.100 
This is basically identical to opening a TCP socket to port 23 

► Login 

 Username is admin 

 Password is empty 

► Finally the native mode command get value is used to get the cell content of cell “h3” 

Command syntax: “gvh003” followed by a CRLF. 
The return value is a combination of the command result, 1 if successful, and the cell content. 

 
Now the same communication session is implemented by Moto.GSI. The below listing includes com-
ments so that additional explanations are not added to this example. 
 



70 Examples  
 

17.10.2017 MotoGSI Manual / V1.32 Yaskawa Europe GmbH 

 

Figure 8 Cognex Insight native mode example 
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5.1.2 MetaSLS (Scout) laser sensor 

This example shows a second example for the implementation of a simple protocol based on TCP. In 
this case a laser sensor is controlled to measure the position of a welding seam. Protocol is a binary 
protocol. The communication flow for one measuring cycle can be described as follows 
 

5.1.2.1 Communication flow 

In general: The Scout system is slave and waiting on messages from the controller. The messages 
from the controller are then answered by the Scout. The seam tracking includes the following com-
mands as a minimum of instructions to get data from the Scout system 
 
1. Selection of the number of the path file (e.g. path file number 1) 
The transfer of the path definition file number does select the joint which is used for 
the actual joint but this command does not start the Scout system. At this point the 
desired unit can also be transferred to the Scout system. 
 
 
Control: 
MT Number of data Command Path file 

2 0 1 0 16 0 7 

Scout: 
MT Status 

82 0 

 
2. Start of image processing 
 
Control: 
MT Number of data Command SCOUT on 

2 0 1 0 6 0 1 

Scout: 
MT Status 

82 0 

 
3. Demand of coordinates (i.e. y and z) during seam tracking 
The number of commands can vary but for all commands there must be a command number. 
 
Control: 
MT Number of data CommandNb1 CommandNb2 

1 0 2 0 9 0 10 

Scout: 
MT Status deviation [mm] Height [mm] 

81 0 HB LB HB LB 
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4. Stop image processing 
With stoping the image processing the communication between Scout and the control 
is terminated. 
 
Control: 
NT Number of data Command SCOUT off 

2 0 1 0 6 0 0 

Scout: 
NT Status 

82 0 

 
Steps 1 and 2 must be done before data can be received from Scout. Step 3 is done as long as seam 
tracking is working and finally step 4 stops seam tracking. 
 

5.1.2.2 Implementation 

To simplify the implementation a the itself command is implemented as a sub job. In the main job 
communication is opened and closed. For command processing sub job 
“GSI_METASLS_COMMAND” is used. 
 

► Line 012 

 Open a TCP socket to 192.168.11.1:5020 

► Line 015-021 

 Prepare message for selecting path file 

► Line 022-023 

 Prepare pattern of answer 

► Line 028-034 

 Prepare message for starting image processing 

► Line 035-036 

 Prepare pattern of answer 

► Line 042-048 

 Prepare message for demanding coordinates (measurement results) 

► Line 049-050 

 Prepare pattern of answer 

► Line 056-062 

 Prepare message for stopping image processing 

► Line 063-064 

 Prepare pattern of answer 

► Line 069 

 Close communication 
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Figure 9 MetaSLS communication flow, job “GSI_METASLS_TEST1” 
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Figure 10 MetaSLS command implementation, job “GSI_METASLS_COMMAND” 
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5.2 UDP Peer 

UDP is a connectionless protocol. That means communication partners have to take care that packets 
are received completely and in the right order. 

5.2.1 “Hello world” 

The following example demonstrates a very simple communication application. DX 100 controller 
(192.168.11.230) sends a “HELLOWORLD” string to a pc (192.168.10.245) running a small UDP peer 
application. Whenever the string is received by this pc application it is displayed in a text box. To com-
plete this communication cycle pc application has to send the string “HELLODX100” back to the DX 
100 controller. This answer is stored in a global string variable. 
 

 

Figure 11 PC application representing UDP Peer 

 
Before executing the corresponding job “GSI_UDP_TEST” on DX100 controller the pc application has 
to be started. IP address, remote port and local port have to be specified according to the settings in 
the job. 
 
After executing “GSI_UDP_TEST” job it will stay in its receiving loop until the sending of string “HEL-
LODX100” is initiated by the user. 
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Figure 12 Job listing „Hello world“ example 

 

► Line 001 

 Socket is initialized and bound to the local port 11000 

 Remote IP =192.168.10.245 and Remote Port=15000 is stored 

 Communication Handle is stored in B040 

► Line 003 

 “HELLOWORLD” string is converted into a byte array starting from B040 

 Length of string is stored in B041 

► Line 004 

 Byte array representing “HELLOWORLD” string is sent to pc application 

► Line 005 

 Receiving pattern is defined by “*DX100” as we expect an answer like “HELLODX100”. 
Of course it would be possible to specify “HELLODX100” as a pattern but sometimes the 
exact answer is not known. So this is good practise for later. 

 Pattern is converted into a byte array starting at B090 and with a length given by B043 

► Line 009 

 Input buffer is checked for an instance of the specified pattern. This is done in a loop 
(*LCONN1). Length of instance is disregarded (ELEMENTLENGTH=0). 

 If pattern was found whole string should be returned (ELEMENTNO=0). Received data is 
stored as a byte array starting at B090 with length B044 

 Input Buffer is automatically cleared (CLEARQ=1) afterwards. 
Here that is not required because this is the last communication step and handle is closed 
shortly after this operation anyway. 

► Line 012 

 Byte array is converted to a string stored in S010 

► Line 013 
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 Communication is closed, resources are released. 
 

5.3 RS232/COM 

5.3.1 Simple “Hello World” 

A simple example demonstrating the usage of RS232 communication 
 

 

Figure 13 Sample RS232 communication 

 
 

5.4 SMTP – Sending E-Mails 

The following sample code sends an E-Mail using the GSI_SMTPSEND job. Currently no encrypted 
connections are supported thus the SMTP server must provide an unencrypted login. 
The SMTP parameters must be ordered as follows: 
Username’\r’Password’\r’SenderAddress‘\r’ReceiverAddress’\r’Message. 
The code sample uses “user01” as Username, “12345678” as Password,  
“user01@mail.de” as sender address, “user02@mail.de” as receiver address and “Hello World” as 
Message. Running this code sends an E-Mail from  
user01@mail.de to user02@mail.de with “Hello World” as message. The subject of the E-Mail is au-
tomatically set to “Moto GSI mail” 
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Figure 14 Send E-Mail sample 
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5.5 FTP – Transfer jobs 

With the FTP function it’s possible to move job files (.JBI) from the controller to an arbitrary ftp server 
and backwards.  
 
The login parameters must be ordered as follows: 
Username’\r’Password. In the code sample above “test” is used as both Username and Password to 
login to the FTP server.  
After the connection is established the job “TEST.JBI” is transferred from the controller to the selected 
FTP server by calling GSI_FTPPUTJOB. 
 

 

Figure 15 Transfer job to ftp server 

 
 
 
 
  



80 Examples  
 

17.10.2017 MotoGSI Manual / V1.32 Yaskawa Europe GmbH 

5.5.1 Single function call ftp transfer 

Following functions require no additional connect and disconnect for easier usage 

 GSI_FTPPUTJOB_2 

 GSI_FTPGETJOB_2 
 

 

Figure 16 FTP transfer using single function call 

5.6 Output of the TCP data per UDP 

 

Figure 17 Starting and stopping of the TCP output per UDP 



 Appendix A 81 

Yaskawa Europe GmbH MotoGSI Manual / V1.32 17.10.2017 

6 Appendix A 

6.1 ASCII Table 
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7 FAQ 

7.1 Is there any App Gallery/Store for downloading ready-
to-use Moto.GSI.Apps 

Currently there is no such library. But that’s the plan. 

7.2 Is there a TCP Server functionality included in Moto.GSI 

TCP server functionality is currently not available 



 FAQ 83 

Yaskawa Europe GmbH MotoGSI Manual / V1.32 17.10.2017 

Imprint 
 
 
 
Yaskawa Europe GmbH 
Yaskawastr. 1 
85391 Allershausen 
Germany 
Phone 00498166900 
Fax 0049816690103 
 


